Background: Urinary tract infections (UTI) are the second-largest group of healthcare-associated infections (HCAI). The Saving Lives Urinary Catheter Care Bundle was introduced to reduce catheter-associated urinary tract infections (CAUTI). In response, we implemented a catheter care group to examine ways to improve catheter care in an acute hospital NHS Trust.
Background
Urinary tract infections (UTI) are the second largest group of healthcare-associated infections (HCAI), with point prevalence in England of 17.2%. Of these infections, 43% occurred in patients with an indwelling device present prior to onset of infection (HPA, 2011) . Emmerson et al. (1996) found a UTI rate of 23% in a UK and Republic of Ireland prevalence study, with Elvy and Colville (2009) stating that 80% of these UTI could be traced to indwelling urinary catheters (IDC). This is of particular concern considering inappropriate catheter use (in patients without indication) has been cited at between 21% and 55.7% (Meddings et al., 2013) . While the economic cost of UTI is of note, estimated at approximately £1327 per case, arguably the greater burden is felt by the patient, who may have to spend up to an additional six days in hospital, suffering from symptoms including fever, pain and confusion (Codd, 2014) . Thus, avoidance of catheter-associated UTI (CAUTI) is of great importance.
Saving Lives
The Department of Health (DoH) launched the Saving Lives initiative to support healthcare professionals in reducing HCAI rates by introducing seven high-impact interventions (HII) targeting key areas of clinical practice linked to risk of infection. Standardisation, through minimising variation in practice, was a clear aim, enabling staff to ensure that actions were aligned with evidence-based practice and established guidelines. (Coghill, 2009) .
The link between catheter use and subsequent UTI has been well established (e.g. Meddings et al., 2009; Nicolle, 2014) and the DoH included a Urinary Catheter Care Bundle as one of these seven HII, aimed at reducing catheter associated urinary tract infections (Department of Health, 2007) .
Here we present the experience of a quality improvement initiative designed to tackle CAUTI at a large NHS University Hospital Trust in England. We highlight a multimodal approach to implementing the Saving Lives Urinary Catheter Care Bundle, and discuss associated challenges.
Method

Trust overview
Our acute hospital NHS Trust provides care for a population of over 1 million people, via a district general hospital and a separate large major trauma centre. Responsibility for infection prevention is held by a dedicated multidisciplinary infection prevention and control team (IPCT), consisting of 4.88 whole time equivalent (WTE) nurses, a healthcare assistant, analyst, researcher and administrative support. Historical data suggested that the Trust was a high outlier in terms of CAUTI rates, indicating the need for further investigation.
Tackling CAUTI
We responded to the launching of the Saving Lives Urinary Catheter Care Bundle by convening a catheter care group to examine ways to improve catheter care. During its sevenyear history, this multidisciplinary group has included Practice Facilitators, a continence nurse specialist, a urology nurse specialist, an Emergency Department nurse, community continence nurse specialists and members of the IPCT. Initially, this group focused on catheter management; however, it has evolved to include catheter insertion practice. The IPCT began chairing this group in 2012.
Over the past seven years, our catheter care group has utilised a range of methods to improve catheter care, the four primary components are described here.
Catheter Care Pathway
In 2008, the catheter care group devised and implemented a care pathway. This pathway ( Figure 1 ) aimed to consolidate documentation surrounding catheter care, including details of insertion and reviews, enabling assessment of adherence to the Saving Lives Urinary Catheter Care Bundle guidelines.
Adherence to this pathway, including the completion of all documentation, is monitored in monthly audits by the continence nurse specialist, as part of ongoing quality improvement.
Of note, the Trust considered adoption of a 'Catheter Passport' to improve practice. This patient-held urinary catheter passport, designed and developed by a multidisciplinary team within an NHS Trust, enables monitoring of catheter reviews recorded in a standardised document (Codd, 2014) . Our discussions with colleagues from the community setting indicated that introducing a paper-based tool would not be beneficial, due to their plans to move all documents to an electronic format. A new paper-based tool was therefore not welcomed, due to potential duplications of work and information, and costs associated with producing the passport document. Encouragingly, the catheter care group has established strong relationships between healthcare professionals in the community and acute setting, with a focus on producing electronic documentation which can be accessed by all.
The HOUDINI checklist
Our IPCT conducted a survey in 2012 to establish whether healthcare professionals at our Trust understood data being produced by the Saving Lives Catheter Care Bundle audit process. This established that knowledge and understanding of indications for catheterisation was poor and therefore improved awareness was urgently required.
The acronym HOUDINI was developed to enable staff to recognise indications for continued urinary catheter use (Adams et al., 2012) . Fundamentally, a catheter should not be used, or should be removed, when none of the following indications occur: Haematuria; Obstruction; Urology surgery; Decubitus ulcer; Input and output measurement; Nursing end of life care; and Immobility. Finer detail explains that haematuria does not require a catheter unless the patient is in retention.
Based upon documented successful use of the HOUDINI concept to decrease urinary catheter usage, and the associated CAUTI risk (Adams et al., 2012) , we launched the HOUDINI concept at our 2012 study day. This was further rolled out throughout 2013.
The concept enhanced our existing Catheter Care Pathway. HOUDINI checklists were added to the front of pathway documentation, to aid staff in their decision-making process at the point of insertion and/or reviews. This addition was supported from 2013 by a series of power training sessions, delivering education and training around the HOUDINI concept directly to staff within the healthcare setting. Previous research has demonstrated the effectiveness of this technique (e.g. Weinstock et al., 2009) , and the IPCT has used it successfully when tackling Clostridium difficile (Bradley et al., 2015) .
Use of HOUDINI is now widespread, with it underpinning our review process. Catheter insertion and/or continued use must now be supported by one or more of the HOUDINI indications. Successful implementation of the HOUDINI concept has been further supported by its inclusion in our annual infection prevention link staff study days. Key staff members have been able to explore the concept in detail, ask questions and return to their specific units to disseminate the practice.
Catheter magnets
Engagement with infection prevention is a known challenge, with the specialty not being seen as 'interesting', and being regarded as an 'additional burden' for clinical staff (Kaur et al., 2014; Ward, 2012) . Within the field of catheter care, this negative attitude is further compounded by 'catheter apathy', explained as the incorrect belief that as colonisation of urinary catheters is inevitable nothing can prevent CAUTI (Stokowski, 2009; Tew, 2005) .
With this challenge in mind, the catheter care group devised an engagement activity to capture the attention, and interest, of front-line staff. All Trust staff were invited to enter a competition to design a 'catheter magnet'. The competition successfully raised awareness of catheter care, leading to entries from six different areas, and a winner being announced in 2014. The winning design was translated into a magnet, now used on patient discharge boards to remind staff to review patient catheters with a view to TWOC (trial without catheter) ( Figure 2 ).
Use of bladder ultrasound scanners
Finally, the end of 2014 saw the introduction of bladder scanners. These diagnostic tools, which help identify urinary retention, can be used as part of the decision-making process prior to catheterisation, identifying cases where catheter use may not be required. Evidence supports the use of such tools to reduce unnecessary catheterisation, and therefore the risks of CAUTI (Lo et al., 2014; Palese et al., 2010) . These scanners were introduced to staff through the use of scheduled demonstrations and training sessions, facilitated by the manufacturers. This ensured that both the catheter care group and Trust staff were aware of the optimal process for using bladder scanners, increasing the likelihood that they would be effectively used.
Monitoring CAUTI
A monthly prevalence survey of all patients in acute inpatient wards has been conducted using the Safety thermometer methodology since 2012 (NHS QUEST, 2013) . This involves reviewing all in-patients to identify those with an indwelling catheter, and if they are currently being treated for CAUTI. These data are collected and analysed by an appointed Lead Nurse for Quality and Safety. A catheter audit is conducted annually by a designated nurse. All patients with an indwelling catheter in 49 defined areas are identified. As microbial analysis is of limited use for detecting CAUTI, symptomatic diagnosis is used based on one or more symptom being present: new onset or worsening of fever, rigors, altered mental status, malaise, or lethargy with no other identified cause; flank pain; costo-vertebral angle tenderness; acute haematuria; pelvic discomfort.
Ethical approval
As a quality improvement initiative this work did not require formal ethical review.
Results: evidence of improvement
The past seven years of multimodal activities introduced by our catheter care group appear to have positively impacted upon CAUTI rates.
Our annual Trust CAUTI prevalence surveys have shown a reduction in CAUTI between 2012-2013 to 2014-2015 (3.5% to 2.4%). This improvement is further supported by a review of the Safety Thermometer Data (STD), which demonstrated that the Trust average CAUTI rate is now below the national average (0.38% versus 0.73%). This STD tool is widely used throughout the NHS, and informs local priorities; however, there remain some unresolved issues directly related to establishing outcome measures for UTI (Power et al., 2014) . Similarly, while point prevalence surveys are popular, due to relative simple application with minimal required resource, there are documented limitations to consider (Haustein et al., 2011) . Haustein et al. (2011) note that such surveys may be more useful for wider estimation of HCAI burden, rather than for use at local/facility level. In addition, Hopkins et al. (2011) highlight biases related to point prevalence data which could negatively affect the reporting of short duration inpatient illnesses such as UTI (Hopkins et al., 2011) . Further, issues with understanding and following audit criteria have been explicitly noted within our own Trust, with feedback from the catheter pathway audit noting that not all staff completed documentation in the same manner.
However, benefits of a point prevalence approach within infection prevention have been highlighted, notably by Lusignani et al. (2016) who considered such data as important for increasing healthcare professional HCAI awareness and surveillance skills, allowing directed investigation. This benefit was apparent during our work on catheter care, whereby we were able to use the STD point prevalence data to investigate a spike in CAUTI rates in December 2015. This was judged to be an anomaly, and rates for January 2016 once again reflect levels below the national average ( Figure 3) . Thus, using data collected via such methods allowed early intervention, which may highlight ways of addressing increases in infection rates.
The impact of each of the four primary components described here has been evaluated, to help guide our future multimodal strategy.
Catheter Care Pathway
While the implementation of the catheter care pathway has been successfully achieved Trust-wide, data demonstrate continued limitations with its application. Monthly catheter audits have allowed the catheter care group to establish the level of adherence and competence in filling in the required pathway documentation. Where areas of poor adherence are identified, bespoke education is delivered by the continence nurse specialist. The latest results, for March 2016, identified six areas requiring further education. Flaws were noted in completion of the catheter care pathway documentation, with particular weakness seen within the Emergency and Theatre departments. Education is being introduced here as a priority. Of note, the latest Trust-wide Urinary Catheter audit (2015-2016) highlighted only 33% adherence to using the correct version of pathway. This may partially account for the poor adherence to completing the documentation correctly found on the monthly catheter audits. Thus, ensuring dissemination of the correct pathway version has been identified as an immediate action. Ward (2013) suggests that using a theoretical basis to guide future required actions can be beneficial within infection prevention. This is supported here by our reviews of healthcare professionals, whereby knowledge of the theoretical HOUDINI concept has led to positive changes in behaviour.
The HOUDINI checklist
Knowledge was assessed at three consecutive annual study days, attended each year by between 80 and 110 IP link staff. The IPCT developed a version of the popular culture quiz 'Who wants to be a millionaire?' to measure how well staff recognised and understood catheter care, incorporating HOUDINI. This multiple-choice quiz presents players with a series of 15 questions, each accompanied by four potential answers. Correctly answering a question allows a player to move to the next level, with question difficulty increasing at each level. Each year has seen a noted increase in correct answers, with the majority of staff completing all levels scoring 100% in 2015. Behavioural improvement is suggested by the Urinary Catheter audit (2015) (2016) which records an increase in the application of HOUDINI, with 87% of pathways having a HOUDINI reason documented; a rise of 18% from the previous year.
Catheter magnets
Catheter magnets have been deployed across wards/units throughout the Trust. Explanations as to their use on discharge boards are delivered by IPCT via in-situ demonstrations. Usage of catheter magnets has also been included in link staff briefings and discussed by members of the Trust attending the catheter care group. To evaluate their impact, a bespoke audit was conducted by the IPCT in May 2016, approximately two years after these magnets were launched. This measurement returned mixed results as to staff awareness and usage of catheter magnets. Eighty-one percent (26/32) of areas involved in the audit were using the magnets incorrectly, either not using them at all (n = 17), using them on the welcome board (n = 4) or displaying them on discharge boards but not using them to review patients (n = 5). Discussions with ward staff revealed varied reasons for not using magnets, including lack of knowledge, discharge boards being unavailable, and a feeling that the current TWOC process was well established, thus a visual prompt was unnecessary.
While these findings suggested poor uptake of the magnets, discussions also revealed a level of enthusiasm for their use. Staff requested training on correct usage, enquired about obtaining discharge boards and suggested variations specific to their area. Considering the factors for successful multimodal implementation (e.g. Allegranzi et al., 2013; Zingg et al., 2015) , reminders, education and feedback have been identified as priorities for the catheter magnet initiative. Magnets are to be made available to areas currently without, and a schedule of training and awareness regarding the catheter magnets has now been devised by the IPCT, with a repeat audit to be conducted in 2017.
Use of bladder ultrasound scanners
Evaluating the impact of our multimodal strategy has revealed a gap in explicit data regarding the impact of bladder scanners. No formal record is kept of bladder scanner use to determine catheter need; therefore, it is impossible to measure how many unnecessary catheterisations have been prevented. While frustrating, our lack of data appears by no means an anomaly within healthcare, with very few reported data regarding the preventative impact of bladder scanners. Cutright (2011) notes that though studies have demonstrated associations between bladder scanner use and decreased UTI (e.g. Moore and Ed, 1997; Sparks et al., 2004) there remains a lack of large scale experimental studies to confirm their impact. Where data are available (Cutright, 2011; Lee et al., 2007) , it appears to be collected to establish economic benefit, or as part of specific ongoing research, rather than being a feature of routine data collection. Despite the lack of formal data, staff using bladder scanners have provided positive feedback regarding their application and anecdotal data regarding their role in reducing catheterisation. As a result of our investigations to understand the impact of bladder scanners, the proposal for a regular audit of their role in catheter use decision-making has been raised for discussion at a forthcoming catheter care group meeting.
Ongoing challenges: engagement and accountability
While evaluating each intervention has highlighted priorities for further improvement, it is also critical to note that the seven-year process has not been smooth. We continue to face two related challenges to reducing CAUTI through the interventions documented: staff engagement and accountability. Lowe (2012) describes engaged employees as 'committed to their employer, satisfied with their work and willing to give extra effort to achieve the organization's goals ' (p. 31) . Such employees are likely to display signs of motivation, showing commitment to, and pride in, their workplace. Parallel with engagement is accountability, the need for individuals to take ownership and responsibility for actions. Lo et al. (2014) call accountability fundamental to preventing HCAI through translating scientific evidence into implementation. They argue that 'Without clear accountability, scientifically based implementation strategies will be used in an inconsistent and fragmented way, decreasing their effectiveness in preventing HAIs' (p. 472). Krein et al. (2013) have previously highlighted lack of staff engagement as a threat to adopting a statewide Bladder Bundle initiative, designed to reduce unnecessary catheterisation (Saint et al., 2009a) . They found that nurses tended to underappreciate both how invasive urinary catheters are and the potential for UTI to cause severe effects for patients. Additional concerns held by nurses were that reducing catheter use could negatively impact on workload and they had difficulty balancing competing patient safety priorities. Krein et al. (2013) found that Nurses did not pose the sole challenge however, with lack of interest from clinical staff (e.g. doctors) documented, both in terms of championing the Bladder Bundle initiative and the topic of CAUTI overall.
Throughout the lifespan of our catheter care group, low accountability and staff engagement have been a constant challenge. Like Krein et al. (2013) , we have found a lack of interest from clinical staff regarding joining and contributing to the catheter care group. The group reports specific examples of low accountability demonstrated through a lack of attendance from specific areas (e.g. ED, Urology) represented at meetings no more than three times in seven years. When non-attendance was explored by the IPCT, explanations included staff unavailability due to clashing clinics and multiple leadership changeovers requiring repeated explanations as to the need to attend catheter care group meetings. As with many infection prevention activities, the challenge posed is ensuring that the wider healthcare team work towards achieving best practice, rather than actively resisting, or blocking, potential improvements (Saint et al., 2009b) . Krein et al. (2009) have already documented potential reasons for low engagement with efforts to reduce catheter usage, and issues of workload may be especially pertinent when considering our difficulties engaging staff from a very busy and pressurised ED. In an attempt to tackle issues of engagement and accountability, the IPCT have recently performed a review of the catheter care group attendee list, resulting in the proposal that rotational attendance may improve accountability. The IPCT aim to identify areas of low/non-attendance and increase the number of named attendees from such areas, increasing the likelihood that at least one area representative could attend on any given date. Similarly, to encourage attendance a location rotation every two months is to be trialled, rotating meetings between the community and acute setting. We are hopeful that increasing attendance may lead to more engagement, and ultimately accountability, from areas currently underrepresented within the catheter care group.
Strategies such as education, positive role models and dedicated link staff Tatham et al., 2015) have led to moderate improvements in engagement, with a noted increase in non-attending clinicians showing engagement through notation/review of meeting minutes. We see the immediate priority as ensuring clarity within the Trust as to where accountability for catheter care, and associated CAUTI, lies. Once this is achieved, efforts can be directed towards increasing engagement, through making CAUTI rate data applicable to specific stakeholders, and working towards an understanding that collaborative working is required to reduce CAUTI throughout the Trust (Fakih et al., 2014) .
Conclusion
Our multimodal approach to catheter care has demonstrated that required improvement is possible, through focused and considered activities. Such work delivers a direct benefit to patients, with reducing CAUTI rates also benefitting the whole health economy.
However, the review of the effectiveness of each component of our multimodal approach has highlighted the importance of ongoing evaluation to enable sustained improvement. While some elements of the components have successfully been implemented and adopted, it is clear that improvements can still be made. Provision of tools (e.g. correct pathway version, catheter magnets), targeted education and routine measurement have all been revealed as priorities for the catheter care group to manage.
We highlight the challenge of apathy, using engagement and accountability as demonstrable factors, and continue to focus on mechanisms to overcome this attitude. Revisiting the catheter magnet concept, previously useful for raising engagement, will be among the first actions taken by our catheter care group.
However, we also suggest wider focus on this question of apathy from the infection prevention community and healthcare economy as a whole, to prevent potentially successful interventions from being unintentionally sabotaged.
